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invention relates to a -nethod for the production of .nachine 
p.rt. at least partiaiXy Unea «itn a .inerai casting wnere^v tne 

element, after it hardens. 

. highly corrosion-resistant and wear-resistant .nineraX casting 

,or tne production of .onoUthicaXXy cast pu»p housings or pu.p 
parts is icnown from DE 43 43 547 CI, for example. 

. centrifugal pump for chemically a,,ressive, erosive or abrasive 

p.oduced according to the method stated initially. Xn the case of 
..e previously .nown pump, the mantle housin, itself is used as 
part of the castin. mold, and the mineral casting is cast into rt. 
.nis has the advantage that unmoldin, is eliminated and the linin, 
elements of the pump housin, formed by the casting remain in pXace 

. ■ „ n,rt in this manner, a iaminate part of the 
in the housing part. in 

=„H fhf lining eXement consisting of the 
metaiXic mantxe housing and the lining 

mineraX casting is formed. 
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The production of machine parts lined with mineral casting, 
according to the method proposed in DE 297 23 409 Ul, has a number 
of disadvantages. This is because unavoidable reaction losses 
occur when the mineral casting hardens, so that the mineral 
casting body rigidly connected with the metallic mantle housing 
can develop cracks, because of its low tensile strength. In the 
case of binders that harden under the effect of supplied heat, 
there is also the problem that if the dimensions of the mantle 
housing, i.e. of the mineral casting body, are large, damage can 
occur during cooling, due to the different heat conductivity and 
the thermal expansion coefficients. Comparable problems also 
occur in the operation of centrifugal pumps of the previously 
known type, if expansions of the pump housing occur due to dynamic 
stress. In the case of larger pumps, expansions of several 
millimeters are not rare, and this necessarily leads to the result 
that the brittle mineral casting bodies that are rigidly connected 
with the outer housing are destroyed. 

The present invention is based on the task of further developing 
the previously known method in such a manner that the 
disadvantages mentioned are eliminated. In particular, a method 
is to be created by the invention, with which pump housings for 
centrifugal pumps can be produced, in which the lining parts 
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consisting of mineral casting are adapted to the inner contour of 
the mantle housing as precisely as possible, without there being a 
risk that destruction of the mineral casting bodies will occur 
during the production or operation of the pumps. 

This task is accomplished, proceeding from a method of the type 
stated initially, in that the inner surfaces of the housing 
element are treated with a parting agent before casting takes 
place. 

The method according to the invention has the following 
advantages : 

Because no rigid connection between the lining element and the 
housing element exists, because of the use of the parting agent, 
destruction of the mineral casting body due to temperature 
differences between the housing element and the lining element 
cannot occur. The different heat expansion provoked by the 
temperature differences can be absorbed by the gap between the 
housing element and the lining element that is produced by the 
parting agent. 
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In addition, destruction caused by possible expansions of the 
machine part is prevented. 

In the production of pump housings according to the method 
according to the invention, the parting agent layer ensures that 
no ions from the transported medium can diffuse through the 
mineral casting into the housing material. The diffusion of ions 
into the housing material could trigger disadvantageous chemical 
reactions in the housing material, and could burst the mineral 
casting layer due to a volume increase, or could weaken the outer 
material • 

When using the parting agent, it is furthermore assured that the 
mineral casting will adapt to the inner contour of the housing 
element over its entire surface. A large-area transfer of force 
from the lining element to the outer housing is assured, without 
any reworking of the casting body or the inner contour of the 
housing element. 

In the method according to the invention, the wall thickness of 
the lining element can be predetermined, in practical manner, by a 
core that is located in the housing element during the casting 
process. The core that is used as part of the casting mold, which 
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determines the inner contour of the lining element, is removed 
after the mineral casting has hardened, either partially or 
completely. 

For machine parts that are supposed to be protected from abrasion, 
erosion, or corrosion, in particular, as this is the case, for 
example, for centrifugal pumps for correspondingly abrasive, 
erosive, or corrosive materials, it is practical to use a mixture 
having a binder with a filler as the mineral casting, whereby the 
filler is a fine-grained wear-resistant and corrosion-resistant 
material, such as, in particular, silicon carbide, quartz sand, 
glass, ceramic, or a mixture of these materials. To optimize the 
chemical resistance and wear resistance, the mixture should 
contain as much filler and as little binder as possible. 

It is advantageous to use a synthetic resin hardener system that 
cures when heat is applied as the binder, in the method according 
to the invention. In this manner, it is possible to influence the 
curing process in targeted manner. The mineral casting mixture 
can be kept sufficiently liquid during the mixing and casting 
process mineral casting mixture can be kept sufficiently liquid 
during the mixing and casting process so that it can then be cured 
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by means of targeted heating. Suitable synthetic resin hardener 
systems are available as commercial products. 

A practical further development of the method according to the 
invention results if the housing element has anchoring means that 
project into the mineral casting. This term is used to refer to 
any kind of positive-lock connection between the housing part and 
the lining part that prevents the mineral casting body from 
falling out of the housing part, for example. This can also be 
prevented by recesses in the housing part in which the mineral 
casting that is cast in can anchor itself. In order for the 
mineral casting shell to remain removable, despite this, the 
anchoring means, for example also a wall element of the housing 
part provided with a corresponding pocket, can be configured to be 
releasable from the housing part by means of a suitable screw 
connection. 

As described above, the method according to the invention is 
particularly suitable for the production of pump housings of 
centrifugal pumps. The housing element, in this case, is a mantle 
housing part of a spiral housing of a centrifugal pump. 
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In this connection, it is practical to proceed according to the 
following method steps: 

First, at least two mantle housing parts connected with one 
another, treated with the parting agent on the inner surface, have 
the mineral casting cast into them, whereby a core is located in 
the interior of the mantle housing parts, which predetermines the 
wall thickness of the lining element during the casting process. 
After the mineral casting has hardened, partially or completely, 
the mantle housing parts are separated from one another, whereupon 
the core that is surrounded at least in part by the one-piece 
lining element can be destroyed and removed. Finally, the mantle 
housing parts are joined together again. This method of procedure 
has the advantage that the mineral casting lining of the spiral 
housing consists of a single part. This means that a mutual seal 
of the lining elements of the housing parts, in each instance, is 
not necessary. However, it is disadvantageous that the core, by 
means of which the shape of the impeller chamber of the 
centrifugal pump is predetermined, is enclosed in the mineral 
casting body after the casting process, so that the core must be 
destroyed and cannot be reused. 
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As an alternative to this, a method of procedure according to the 
following method steps is possible: First, at least two mantle 
housing parts treated with the parting agent on their inner 
surface have the mineral casting cast into them individually, 
whereby the wall thickness of the lining elements is predetermined, 
during the casting process, by a core, in each instance. After 
the mineral casting has hardened partially or completely, the core 
is removed. Then the mantle housing parts lined with the mineral 
casting are joined together, whereby the sealing surfaces of the 
lining elements are sealed. In this manner, the core can be used 
multiple times. Preferably, elastic seals are used for the seal. 

Because the mantle housing parts have the casting cast into them 
individually, according to the method last described, there is the 
advantageous possibility of configuring the casting mold formed by 
the mantle housing parts and the core, in each instance, in such a 
manner that the lining elements project out of the mantle housing 
parts by several millimeters in the region of the sealing surfaces. 
When the spiral housing parts produced according to the invention 
are joined together and screwed together, the sealing surfaces of 
the lining elements can therefore be pressed against one another 
with great force. In addition, the lining elements are pressed 
firmly against the mantle housing parts from the inner, in this 
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manner, thereby guaranteeing a good transfer of force from the 
transport medium to the outer housing. 

Alternatively, the casting mold formed by the mantle housing parts 
and the core, in each instance, can be configured in such a manner 
that the lining elements lie behind the screw connection collars 
or the mantle housing parts in the region of the sealing surfaces, 
or end flush with them. In this case, only the forces that are 
provoked by the elastic seals are transferred to the lining 
elements, thereby also making it possible to guarantee secure 
contact of the mineral casting bodies to the inner surfaces of the 
mantle housing parts. 

According to the previously described method, a centrifugal pump 
can be produced that has at least one impeller and at least one 
impeller chamber that accommodates the impeller, which chamber is 
lined at least in part with lining elements of mineral casting,, 
whereby the lining elements are surrounded by a metallic mantle 
housing that consists of at least two mantle housing parts into 
which the lining elements are cast. According to the invention, 
the centrifugal piamp is characterized in that a gap filled with a 
parting agent exists between the outer surfaces of the lining 
elements and the inner surfaces of the mantle housing parts. 
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Exemplary embodiments of the invention will be explained in the 
following, using the figures. These show: 



Figure 1 



a schematic representation of the production 
of a spiral housing for a centrifugal pump, 
according to a first variant of the method 
according to the invention; 



Figure 2 



a schematic representation of the production 
of a spiral housing for a centrifugal pump, 
according to a second variant of the method 
according to the invention; 



Figure 3 



a cross-sectional representation of a spiral 
housing for a centrifugal pump, according to 
the invention; 



Figure 4 



a top view of the spiral housing according to 
Figure 3. 



The production process shown schematically in Figure 1 proceeds 
from two metallic mantle housing parts 1 and 2 of the spiral 
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housing of a centrifugal pump, which are connected with one 
another. The inner surfaces of the housing elements 1, 2 are 
pretreated with a parting agent. Figure 1 shows a parting agent 
layer 3 with a broken line. In the production of spiral housings 
for centrifugal pumps, the use of a liquid parting agent based on 
wax has proven itself. The commercially available "Trennmittel 
[parting agent] T2" from the company Ebalta Kunststoff GmbH is 
particularly suitable, for example. As shown in Figure 1, there 
is a core 4 in the interior of the cavity formed by the connected 
mantle housing parts 1, 2. Figure la) shows the state of the 
casting mold formed by the mantle housing parts 1, 2 that are 
connected with one another, and by the core 4, before the casting 
process. According to Figure lb), the interstice between the 
housing elements 1, 2 and the core 4 is filled with mineral 
casting after the casting process. The mineral casting body forms 
a lining element 5 that is adapted to the inner contour of the 
mantle housing parts 1, 2, the inner contour of which element is 
predetermined by the core 4. After the mineral casting has 
hardened, partially or completely, the core 4 is destroyed and 
removed. Figure Ic) shows the final state of the production 
process. After the core 4 has been removed, a cavity 6 surrounded 
by the lining element 5 remains, which cavity forms the impeller 
chamber of the centrifugal pump. The parting agent layer 3 that 
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remains between the mantle housing parts 1, 2 and the lining 
element 5 ensures that the lining element 5 is not rigidly 
connected with the outer housing. Accordingly, destruction of the 
lining element 5 due to temperature differences between the mantle 
housing parts 1, 2 and the lining element 5 cannot occur. The 
different heat expansion provoked by possible temperature 
differences can be absorbed by a gap that was formed between the 
parting agent layer 3 and the lining element 5, or by the parting 
agent layer 3 itself. The production method described furthermore 
ensures that a large-area transfer of force from the lining 
element 5 to the outer housing formed by the mantle housing parts 

1, 2 is guaranteed, without any reworking of the lining element 5 
or the inner contour of the mantle housing parts 1, 2. 

In the case of the production method shown schematically in Figure 

2, two separate casting molds are used, which consist of the upper 
mantle housing part 1 and the lower mantle housing part 2, 
respectively. The two mantle housing parts 1, 2 are covered by a 
plate 7 or 8, respectively, in each instance, to which a part of 
the core 4 is attached, in each instance. Both mantle housing 
parts 1, 2 have been pretreated with parting agent on their inner 
surfaces. Figure 2a) shows the casting molds with the parting 
agent layer 3 before the casting process. The two mantle housing 
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parts 1, 2 have mineral casting cast into them individually, 
whereby again, the wall thickness of the lining element 5 formed 
by the mineral casting body, in each instance, as shown in Figure 
2b), is predetermined by the core 4. After the mineral casting 
has hardened partially or completely, the core 4, which is 
reusable in the method shown in Figure 2, and the plates 7, 8 are 
removed, in each instance. The mantle housing parts 1, 2 lined 
with mineral casting are in this state in Figure 2c) . The sealing 
surfaces of the lining element 5 of the lower mantle housing part 
2 are sealed with elastic sealing elements 9, so that the upper 
mantle housing part 1 can be set on. Figure 2 shows the final 
state of the spiral housing consisting of the joined mantle 
housing parts 1, 2. The impeller chamber 6 is surrounded by two 
lining elements 5 that are sealed, relative to one another, by 
means of the sealing elements 9, and are not rigidly connected 
with the metallic mantle housing parts 1, 2 because of the parting 
agent layer 3. 

Figures 3 and 4 show a spiral housing of a centrifugal pump that 
consists of two metallic outer mantle housing parts 1 and 2. The 
impeller of the centrifugal pump, not shown in the figures, is 
accommodated by the impeller chamber 6, which is partially lined 
with lining elements 5 made of mineral casting. The parting agent 
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layer 3 that lies between the outer surfaces of the lining 
elements 5 and the inner surfaces of the mantle housing parts 1, 2 
is shown with a broken line in Figure 3; it ensures that no rigid 
connection exists between the mantle housing parts 1, 2 and the 
lining elements 5, Sealing elements 9 are disposed between the 
sealing surfaces of the lining elements. At the same time, it can 
be seen in Figure 3 that the lining elements 5 are accommodated in 
the mantle housing parts 1, 2 with a positive lock. Figure 4 
furthermore shows screw connection collars 10, 11 of the mantle 
housing parts 1, 2, as well as a connecting flange 12 for the 
outlet of the centrifugal pump. 
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